Introduction
A joint high-angle-of-attack research program on the forward-swept-wing close-coupled canard X-29A airplane ( Fig. 1) ing it, shortening it 11 in., and adding a 24-in. long nose strake. Figure 2 is a close-up view of the nose strake as seen from below.
A noseboom 75-in. long was installed at the nose apex. The boom tapered from 0.88-in. diameter at the tip to 3.5-in. diameter at the nose apex and supported three angle-of-attack vanes and one angle-of-sideslip vane.
Instrumentation
For this investigation, the fuselage forward of the cockpit was extensively instrumented with surface pressure measurements as shown in Fig. 3 . Four circumferential rows of static pressure orifices were installed at x/1 = 0.026, 0.056, 0.I36, and 0.201. A total of 202 orifices were installed.
Claps in the orifice installation at the circumferential rows were due to internal structure or lack of internal access. 
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180°: the effect of the nose strake vortices are noted by a sharp suction peak in the pressure distributions at 0 108°and 252°( Fig. 5(a) ). These suction peaks generally increase in niagnitude with angle of attack. The pressure distrihutions at x/1 = 0.026 were nearly synimetrical tip to (t -30°. Above (_ -30°, the pressure distributions became asymnietric.
Discussion of the Results

Effect
The suction peak was greater on the port (pilot's left) side suggesting that the port forebody strake vortex was slightly closer to the surface and the starboard (pilot's right) vortex was farther from the surface. The a_ymmetry remained in this direction until between a -59 to 66°, where the asynunetry switched direction and the higher suction presstire was on the starboard side.
At x/1 -0.056 ( Fig. 5(b Moving farther aft on the forebody to x/l = 0.201 ( Fig. 5(d) Note that at a = 66.2°, where the asymmetry has changed directions, this suction peak is more pronounced at 0 ----110°than at 250°.
The data shown in Fig. 5 Fig. 6 at a _ 45°a nd 55°. In Fig. 6(a) , data at a _ 45°are shown for altitudes of 20,000 and 40,000 ft as well as linear curve fit of this data. In Fig. 6(b) , data at c_ _ 55°are shown with the linear curve fit and error band. The equations for tbese linear curve fits give the offset (C,_o..fb) as well as the slope (C,,/bl_), i.e., the yawing moment at B = 0 and the directional stability parameter.
The yawing moment coefficients caused by the forebody and for the complete aircraft 21 arc presented in Fig. 7 
Effect of Angle of Sideslip
Directional
Stability
The contribution of the forebody to the aircraft directional stability (Cn/b/3) is shown in Fig. 9 . Also shown in this figure is the total aircraft directional stability (C_/_) from Refs. 21 and 23 as well as the directional stability of an isolated F-5A forebody model as determined from force and moment data. 13 While the F-5A forebody model used was about 30 percent )onger than tbe length used for the X-29A calculations, the moment centers as measured From the nose apex were nearly identical. At a < 25°, the X-29A forebody shows increasing directional stability though not as much as the F-5A forebody, cvcn accounting for the additional length. A significant portion of the directional stability of the X-29A at c_ > 35°c an be attributed to the forebody. 
Effect of Mach Number
Pressure distributions were obtained on the forebody in windup turns at Mach numbers up to 0.6 as well as at lows speeds in 1-g stabilized flight. In Fig. 11 , forebody pressure distributions at x/l = 0.026 are presented for an angle of attack from 25°to 40°. In this figure, the Mach number varies from 0.22 to 0.60 for nearly constant chord Reynolds numbers. At this location, the forebody strake is present. At a _ 25°, no significant Mach number effect was noted.
However, at a _ 30°, 35°, and 40°a significant effect was noted. At M = 0.60, the suction peaks were reduced as compared to the lowest Mach number.
In addition, the pressure distribution at M ---0.60 was no longer asymmetric as it had been at the lower Mach numbers. ,..,..,..,..,..,..,..,..,. . In Fig. 12 , the forebody pressure distributions for one of the three aft stations, x/1 = 0.136, are shown for an angle of attack from 25 to 40°. In contrast to the first station, the pressure distributions at the three aft stations did not show a significant Mach number effect. This shows a similar trend found on the F-18 HARV in which similar pressure distributions were taken on the forebody and on the leading-edge extensions. The F-18 forebody did not have a strake or noseboom and did not show a Mach number effect. However, on the leading-edge extensions where there was a sharp edge to induce flow separation at high angles of attack, a significant Mach number effect was noted. 
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Effect of Reynolds Number
Only limited data were available to determine an effect of unit Reynolds number, i.e., data where the Mach number and angle of attack were nearly identical but the Reynolds number was varied. Forebody pressure distributions are presented in Fig. 13 for a _ 25°, M _ 0.50 for Rec = 6.95 and 14.05 x l0 s (ReD = 3.19 and 6.45 × 106, respectively) at x/1 = 0.026 and 0.136. At all four fuselage stations, the pressure distributions were virtually identical except the two orifices on the lee side closest to the nose strake at x/1 = 0.026 ( Fig. 13(a) ). In this case, only these two suction pressure coefficients were reduced at the higher Reynolds number conditions by ACp _ 0.5. No effect of Reynolds number was noted at the aft station ( Fig. 13(b) ). 
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